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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption by switching 
and driving dynamic driving or static driving without increasing the 
number of thermals of a liquid crystal display device. 
SOLUTION: Segment electrodes are arranged in common with a PICT 
display section 12A of a display section of a portable terminal and a 
numeral/ character display section 12B, pixels of a PICT symbol are 
formed with opposing parts of a common electrode COM 1 for PICT and 
the segment electrodes, and dot matrix is formed with opposing parts of 
other common electrodes COM 2-1 7 and the segment electrodes. A 
liquid crystal driver 122 selects successively selects common electrodes 
COM in a operation mode, makes only the prescribed common electrode 
COM 1 a standby state, and applies a driving signal to the segment 
electrodes in accordance with lighting or putting off of pixels. Therefore, 
PICT symbol display and dot display are performed by dynamic driving in 
an operation mode, only PICT symbol is displayed whole by static driving 
in a standby mode. 
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4 * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation.- 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In what is the terminal which has a liquid crystal display and has the 1st mode of operation and 
2nd mode of operation said liquid crystal display Two or more common electrodes and two or more 
segment electrodes are arranged, connect with the liquid crystal display component which forms a pixel 
in the opposite part, and said two or more common electrodes, and it sets to said 1st mode of operation. 
Impress the common signal for making sequential selection of said two or more common electrodes, and 
it sets to said 2nd mode of operation. The common electrode driving means which impresses a selection 
signal only to a predetermined common electrode, and impresses a non-selection signal to other 
common electrodes, the segment driving means which impresses a driving signal to said two or more 
segment electrodes according to lighting and putting out lights of each pixel on the common electrode 
which was connected to said two or more segment electrodes, and was chosen by said common signal - 
- since — the terminal which has the liquid crystal display characterized by what was constituted. 
[Claim 2] The actual value of the electrical potential difference impressed to the lighting pixel in said 1st 
mode of operation, and the actual value of the electrical potential difference impressed to the lighting 
pixel in said 2nd mode of operation The actual value of the electrical potential difference which is 
mutually set as an equal value and is impressed to the putting-out-lights pixel in said 1st mode of 
operation, and the actual value of the electrical potential difference impressed to the putting-out-lights 
pixel in said 2nd mode of operation The terminal which has the liquid crystal display according to claim 1 
characterized by what is mutually set as the equal value. 

[Claim 3] It is the terminal which the pixel of the opposite part of said predetermined common electrode 
and said two or more segment electrodes constitutes the PICT display for performing a predetermined 
picture display, and has the liquid crystal display according to claim 1 or 2 characterized by what the 
opposite part of a common electrode besides the above and two or more of said segment electrodes 
constitutes a dot-matrix display for. 

[Claim 4] A common signal and a segment signal are a terminal which has the liquid crystal display 
according to claim 1, 2, or 3 characterized by what consists of binary signals. [ in / the common signal 
and segment signal in said 1st mode of operation consist of multiple-value signals, and / said 2nd mode 
of operation ] 

[Claim 5] It is the terminal which said terminal is a pocket communication terminal which operates by 
the cell, and said 1st mode of operation is the mode at the time of actuation of this pocket 
communication terminal, and has the liquid crystal display of a publication in claim 1 characterized by 
what said 2nd mode of operation is the mode at the time of standby thru/or any 1 term of 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the terminal which has a low-power mold liquid crystal 

display. 

[0002] 

[Description of the Prior Art] Personal Digital Assistants, such as a cellular phone, are used widely. This 
kind of information terminal operating by the cell, always turning it on, and receiving an electric wave, 
moreover it is awaited and is [ a ******** ] desirable. [ of time amount ] For this reason, as a display 
terminal, the liquid crystal display component which operates with a low power is used. 
[0003] The display of the liquid crystal display component used for a cellular phone etc. is divided 
roughly into the PICT display which displays the pictorial symbol showing field strength, a cell residue, 
etc. of a fixed form, and the figure and the character representation sections which carry out data 
display, such as the telephone number and a name. In accordance with the busy condition of a cellular 
phone, a PICT display, and a figure and the character representation section are displayed, it awaits at 
the time of - dial etc. at the time of a communication link, and, as for the time, only a PICT display is 
displayed. 
[0004] 

[Problem(s) to be Solved by the Invention] It awaits, and it is several mA on the whole, and in order to 
reduce the whole consumed electric current, it is effective [ the consumed electric current at the time ] 
to reduce the consumed electric current of a liquid crystal display. For this reason, since there are few 
displays of a PICT display, this part is driven by the static driving method, the consumed electric current 
is reduced, and the drive approach which carries out the dynamic drive of a figure and the character 
representation section is proposed. 

[0005] However, by this drive approach, the drive approaches differ in a PICT display, and a figure and 
the character representation section. For this reason, a liquid crystal display component must have the 
drive terminal of dedication in the object for PICT displays, and a figure and the object for the character 
representation sections, respectively, its number of terminals increases as a whole, and it has the 
problem that equipment is enlarged while connection between a liquid crystal display component and a. 
drive circuit becomes difficult.. Moreover, a drive circuit is also needed according to an individual. 
[0006] This invention aims at offering the terminal equipped with the liquid crystal display which can 
display two or more displays by different drive method, without having been made in view of the above- 
mentioned actual condition, and making the number of terminals of a liquid crystal display component 
increase. Moreover, this invention sets it as other purposes to offer the terminal equipped with the liquid 
crystal display which can be driven with a low power. Moreover, this invention has the small power 
consumption at the time of standby, and sets it as other purposes to offer the terminal equipped with 
the liquid crystal display which can perform a suitable display at the time of operation. 
[0007] . 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the terminal which has 
the liquid crystal display of this invention It has a liquid crystal display and has the 1st mode of 
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operation and 2nd mode of operation. Said liquid crystal display Two or more common electrodes and 
two or more segment electrodes are arranged, connect with the liquid crystal display component which 
forms a pixel in the opposite part, and said two or more common electrodes, and it sets to said 1st 
mode of operation. Impress the common signal for making sequential selection of said two or more 
common electrodes, and it sets to said 2nd mode of operation. The common electrode driving means 
which impresses a selection signal only to a predetermined common electrode, and impresses a non- 
selection signal to other common electrodes, the segment driving means which impresses a driving 
signal to said two or more segment electrodes according to lighting and putting out lights of each pixel 
on the common electrode which was connected to said two or more segment electrodes, and was 
chosen by said common signal — since — it is constituted. 

[0008] According to this configuration, although the common electrode and signal electrode of a liquid 
crystal display component are common to the 1st and the 2nd mode of operation, a liquid crystal display 
component can be driven by the different drive approach according to a mode of operation. Moreover, 
the 1st mode of operation drives the whole screen by the dynamic driving method substantially, and the 
2nd mode of operation expresses only a specific pixel as the static driving method substantially. 
Therefore, the 1st mode of operation can be used for the object for large display capacity, and the 2nd 
mode of operation, switching as an object for the low powers of few display capacity, the power 
consumption of a terminal can be stopped, and the operating time can be lengthened. And the pixel on a 
predetermined common electrode can be used in common in both the modes, and equipment structure is 
simplified. 

[0009] It is desirable to set mutually the actual value of the electrical potential difference impressed to 
the lighting pixel in said 1st mode of operation and the actual value of the electrical potential difference 
impressed to the lighting pixel in said 2nd mode of operation as an equal value, and to set mutually the 
actual value of the electrical potential difference impressed to the putting-out-lights pixel in said 1st 
mode of operation and the actual value of the electrical potential difference impressed to the putting- 
out-lights pixel in said 2nd mode of operation as an equal value. 

[0010] The pixel of the opposite part of said predetermined common electrode and said two or more 
segment electrodes constitutes the PICT display for performing a predetermined picture display, and the 
opposite part of a common electrode besides the above and two or more of said segment electrodes 
constitutes for example, a dot-matrix display. 

[0011] For example, the common signal and segment signal in said 1st mode of operation consist of 
multiple-value signals (signal of three or more values), and the common signal and segment signal in said 
2nd mode of operation consist of binary signals. In such a configuration, then the 2nd mode of operation, 
while a drive wave is simplified, bias voltage becomes unnecessary and power consumption can be 
reduced. 

[0012] The terminal of this invention operates by the cell, the 1st mode of operation is the mode for 
example, at the times of actuation, such as at the time [ At the time / At the time of a message / of a 
call ] of button grabbing etc., and the 2nd mode of operation is a mode of operation at the times of 
standby, such as at the time [ Awaiting. ] etc. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. First, the cellular phone (PHS etc. is included) which has a liquid crystal 
display concerning the gestalt of implementation of the 1st of this invention is explained. [0014] Drawing 
1 shows the appearance configuration of a cellular phone. A display 12, the dial carbon button group 13, 
the feature button group 14, a microphone 15, and loudspeaker 16 grade are arranged at the front of this 
cellular phone 11, and the electric power switch 17 and the antenna 18 grade are arranged in the side 
face. 

[0015] The circuitry of this cellular phone 11 consists of a display 12, a microphone 15, a loudspeaker 16, 
an antenna 18, the communications department 21, the speech processing section 22, the input section 
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23, the man machine interface section (MMI) 24, a control section 25, and a cell 26, as shown in drawing 
2 . 

[0016] An antenna 18 transmits a dispatch electric wave while receiving the electric wave from a base 
station. Frequency conversion of the RF (RF) signal received with the antenna 1 8 is carried out, and it 
changes into a voice (AF) signal, and gets over further, and the communications department 21 supplies 
the speech processing section 22. Moreover, the communications department 21 modulates the sound 
signal for transmission supplied from the speech processing section 22, does frequency conversion to a 
RF (RF) signal, and transmits through an antenna 18. Furthermore, communications control is performed. 
[0017] The speech processing section 22 compound-izes the sound signal supplied from the 
communications department 21, performs D/A conversion, and it carries out sound emission through a 
loudspeaker 16. Moreover, A/D conversion of the sound signal collected with the microphone 15 is 
carried out, it encodes further, and the speech processing section 22 is supplied to the communications 
department 21 as an AF signal for transmission. 

[0018] The input section 23 inputs various information including the dial carbon button group 13 of 
drawing 1 , the feature button group 14, and electric power switch 17 grade. MMI24 controls the control 
and the display 1 2 of an input by the button switch actuation from the input section 23. A control 
section 25 controls the whole equipment and controls control of the communications control in the 
communications department 21, the sound volume in the speech processing section 22, etc., and I/O of 
MMI24. A cell 26 consists of rechargeable batteries and supplies power to the internal circuitry of this 
cellular phone 11. 

[0019] A display 12 consists of liquid crystal displays of TN (twist pneumatic) mold etc., and as shown in 
drawing 3 , it consists of PICT display 12A, and a figure and character representation section 12B. As 
shown in drawing 3 (A), PICT display 12A displays the icon which shows the residue of a cell 26 etc. at 
the times of operation of a cellular phone 11, such as at the time [ At the time of a message ] of button 
grabbing etc., and as shown in drawing 3 R> 3 (B), it displays the icon which shows field strength, a cell 
residue, etc. at the time of standby (when awaiting). As it consists of dot-matrix displays and is shown 
in drawing 3 (A), a figure and character representation section 12B display the alphabetic character of 
8x5 dots of every direction, a figure, a notation, etc. on 1 2-figure two lines at the time of operation of a 
cellular phone 11, and as shown in drawing 3 (B), it displays at no times of standby. 
[0020] Each pixel (pattern which constitutes a pictorial symbol) of PICT display 12A consists of 
opposite parts of the common electrode COM 1 arranged by the line writing direction and the segment 
electrodes SEG1-SEG60 arranged in the direction of a train. Moreover, each pixel (dot) of a figure and 
character representation section 12B consists of opposite parts of the common electrodes COM2- 
COM17 arranged by the line writing direction and the segment electrodes SEG1-SEG60 arranged in the 
direction of a train. 

[0021] The configuration of a liquid crystal display is shown in a detail at drawing 4 . The liquid crystal 
display component 121 is equipped with 17 common electrodes COM1-COM17 and 60 signal electrodes 
SEG1-SEG60. On both sides of TN liquid crystal, the common electrodes COM1-COM17 and signal 
electrodes SEG1-SEG60 counter, and are arranged, and the opposite part of the 1st common electrode 
COM 1 and signal electrodes SEG1-SEG60 constitutes the pixel of a PICT display. Moreover, the 
opposite part of the common electrodes COM2-COM17 and signal electrodes SEG1-SEG60 constitutes 
the pixel of a figure and character representation section 12B. 

[0022] Next, actuation of this cellular phone 1 1 is explained. Moreover, a control section 25 distinguishes 
the residue of a cell 26, and supplies the distinguished cell residue to MMI24. 
[0023] Moreover, by a user's button grabbing, if the telephone number of a message place etc. is 
inputted from the input section 23, MMI24 will supply data inputted into the display 12, such as the 
telephone number, to the bottom of control of a control section 25. Moreover, MMI24 supplies 
information, such as field strength and a cell residue, to the liquid crystal driver 122 based on the 
information supplied from a control section 25. At the time of a message, the telephone number of a 
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message place, a name, etc. are supplied to MMI24 while a control section 25 controls the 
communications department 21 and the speech processing section 22 and controlling a message. 
[0024] MM124 supplies the data supplied to the bottom of control of a control section 25 from the 
telephone number inputted from the input section 23, and a control section 25 to a display 12. 
[0025] The liquid crystal driver 122 distinguishes that this cellular phone is in operation mode (a talk 
state, a telephone number input state, etc. are included) based on the information supplied from MMI24. 
Based on this distinction, the liquid crystal driver 1 22 is the dynamic driving method, displays a 
predetermined pictorial symbol on PICT display 12A, and displays the telephone number etc. on a figure 
and character representation section 12B. 

[0026] The case where actuation of the liquid crystal display at the time of this dynamic drive is driven 
by 1/5 bias and 1/17 duty is explained to an example with reference to drawing 5 . Drawing 5 (A) shows 
the wave of the common signal with which drawing 5 (C) impresses the wave of the common signal with 
which drawing 5 (B) impresses the wave of the common signal which the liquid crystal driver 1 22 
impresses to the common electrode COM 1 for a PICT display to the common electrode COM 2 for the 
1st dot lines of a figure and the character representation section to the common electrode COM 17 for 
the 16th dot lines of a figure and the character representation section. Drawing 5 (D) shows the wave of 
the segment signal SEG2 in case drawing 5 (E) switches all of the pictorial symbol and dot of the 2nd 
train off for the wave of the segment signal SEG1 in the case of indicating all of the pictorial symbol and 
dot of the 1st train (all-points LGT) (******). Drawing 5 (F) shows the voltage waveform which 
constitutes the pictorial symbol of the 1st line 1st train and by which liquid crystal impression is carried 
out, and drawing 5 (G) shows the voltage waveform impressed to the liquid crystal which constitutes the 
pictorial symbol of the 1 st line 2nd train. 

[0027] The liquid crystal driver 122 with the common signal which has the multiple-value (four values: 
V0, V1, V4, V5) level shown in drawing 5 (A) - (C) As sequential selection is made and the common 
electrodes COM1-COM17 are shown in drawing 5 (D) and (E) according to lighting and putting out lights 
of each pixel on the selected common electrodes COM [ COM1-] 17 The electrical potential difference 
of the segment signal impressed to the segment electrodes SEG1-SEG60 is adjusted on multiple-value 
(four values: V0, V2, V3, V5) level. Thereby, as shown in the liquid crystal of a lighting pixel at drawing 5 
(F), the differential signal (SEG-COM) which has the effective voltage exceeding a threshold is 
impressed, and as shown in drawing 5 (G), the differential signal (SEG-COM) which has the effective 
voltage of the following is impressed to the liquid crystal which is a putting-out-lights pixel in a 
threshold. 

[0028] Thus, in both operation modes, the dynamic drive of PICT display 12A, and a figure and character 
representation section 12B is carried out, a cell residue etc. is displayed on PICT display 12A, and data, 
such as a figure and an alphabetic character, are displayed on a figure and character representation 
section 12B by dynamic drive. 

[0029] On the other hand, it awaits, and also in the condition, the communications department 21 
detects the field strength of the electric wave (RF signal) sent from a base station through an antenna 
18, and notifies to a control section 25. A control section 25 supplies the detected cell residue and the 
supplied field strength to MMI24. MMI24 supplies that this cellular phone 11 awaits and it is in a 
condition, and the supplied data to the liquid crystal driver 122. 

[0030] Based on the information supplied from MMI24, this cellular phone 1 1 awaits the liquid crystal 
driver 122, and it distinguishes that it is a condition. Based on this distinction, the liquid crystal driver 
122 is the static driving method, displays a predetermined icon on PICT display 12A, and makes the 
condition of not displaying a figure and character representation section 12B. That is, only the 
predetermined thing of the icons on the 1 st common electrode COM 1 is turned on, and all the dots of a 
figure and character representation section 12B put out the light. 

[0031] The case where actuation of the liquid crystal display at the time of this static drive is driven by 
1/1 bias and 1/4 duty is explained to an example with reference to drawing 6 . 



-6- 



[0032] Drawing 6 (A) shows the wave of the common signal which the liquid crystal driver 122 impresses 
to the common electrode COM 1 for a PICT display, and drawing 6 (B) shows the wave of the common 
signal with which drawing 6 (C) impresses the wave of the common signal impressed to the common 
electrode COM 2 for the 1st dot lines of a figure and the character representation section to the 
common electrode COM 17 for the 16th dot lines of a figure and the character representation section. 
Drawing 6 (D) shows the wave of the segment signal SEG2 in case drawing 6 (E) carries out non-display 
[ of the icon of the 2nd train ] (putting out lights) for the wave of the segment signal SEG1 in the case 
of displaying the icon of the 1 st train (lighting). Drawing 6 (F) shows the voltage waveform impressed to 
the liquid crystal which constitutes the pictorial symbol (lighting) of the 1st line 1st train, and drawing 6 
(G) shows the voltage waveform impressed to the liquid crystal which constitutes the pictorial symbol 
(non-LGT) of the 2nd line 1 st train. Drawing 6 (H) shows the voltage waveform impressed to the liquid 
crystal which constitutes the pictorial symbol (non-LGT) of the 1st line 2nd train, and drawing 6 (I) 
shows the voltage waveform impressed to the liquid crystal which constitutes the pictorial symbol (non- 
LGT) of the 2nd line 2nd train. 

[0033] Drawing 6 (A) As shown in - (C), the liquid crystal driver 122 impresses continuously a binary (V0, 
V1) selection signal to the common electrode COM 1, and impresses continuously the non-selection 
signal with which the phase shifted about 90 degrees to the common electrodes COM2-COM17. 
Moreover, as a segment signal for lighting, as shown in drawing 6 R> 6 (D), the signal of the phase near 
the opposition of the common signal COM 1 for PICT is impressed, and as the segment signal for putting 
out lights is shown in drawing 6 (E), the signal of the phase near the inphase of the common signal COM 
1 for PICT is impressed. 

[0034] By impressing a signal to such common electrodes COM1-COM17 and the segment signals 
SEG1-SEG60, the wave (SEG1-COM1) shown in drawing 6 (F) is impressed to the pixel for [ of PICT 
display 12A ] lighting, the actual value of applied voltage becomes higher than a threshold, and the pixel 
is turned on. On the other hand, the wave (SEG2-COM1) shown in drawing 6 (H) is impressed to the 
pixel for putting out lights, and since the actual value of applied voltage is lower than a threshold, the 
pixel is switched off. 

[0035] Moreover, to the pixel of a figure and the character representation section, as shown in drawing 
6 (G) and (I), the signal (SEG1-COM2, SEG2-COM2) equivalent to the common signal for un-choosing 
[ which is impressed to the common electrodes COM2-COM17 ] and the difference of the ** segment 
signal impressed to the segment electrodes SEG1 and SEG2 is impressed, and since the actual value of 
applied voltage is lower than a threshold, all switch off the pixel. 

[0036] In addition, the actual value of the electrical potential difference which awaits with the actual 
value of the electrical potential difference impressed to the lighting pixel at the time of operation, and is 
impressed to the lighting pixel at the time is set up so that it may become the same. The actual value of 
the electrical potential difference which similarly awaits with the actual value of the electrical potential 
difference impressed to the putting-out-lights pixel at the time of operation, and is impressed to the 
putting-out-lights pixel at the time is set up so that it may become the same. 

[0037] The liquid crystal display component 121 can be driven by the different drive approach according 
to the mode of operation, without making the number of terminals of the liquid crystal display 
component 121 increase by adopting such a drive approach. That is, at the time of a message, at the 
time of the operation at the time of - key stroke etc., PICT display 12A, and a figure and character 
representation section 12B are driven by the dynamic driving method, a PICT notation and data are 
displayed and awaited, at the time of the standby at the time etc., PICT display 12A can be driven by 
the static driving method, a PICT notation can be displayed on PICT display 12A, and a figure and 
character representation section 12B can be made into a putting-out-lights condition. 
[0038] In a static drive, bias voltage becomes unnecessary and drive frequency can be made low as 
compared with the time of a dynamic drive. By this, it can await and the power consumption in the 
display at the time can be reduced, as a result a cellular phone 1 1 can await, the power consumption at 
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the time can be reduced, and the time of a cell 26 can be extended. 

[0039] In addition, this invention is not limited to the gestalt of the above-mentioned implementation, 
but various deformation and application are possible for it. A display pattern, pattern arrangement (pixel 
arrangement), etc. which are shown in drawing 3 and drawing 4 can be changed'into arbitration, for 
example, the number of common electrodes, the number of segment electrodes, etc. can be changed 
into arbitration. Moreover, it can apply not only to TN liquid crystal display component but to a STN 
liquid crystal display etc., and color display, a gradation display, etc. are possible. Moreover, this 
invention is not limited to the personal digital assistant which has a liquid crystal display equipped with a 
PICT display and a dot-matrix display, and can be applied also to the personal digital assistant which 
has the liquid crystal display component which consists only of a dot-matrix display. 

[0040] Furthermore, this invention is not limited to a cellular phone equipped with a liquid crystal display, 
and can be widely applied to the terminal of the electronic equipment of arbitration equipped with^a 
liquid crystal display, and the pocket mold which operates by the cell especially. For example, it is widely 
applicable to the so-called cordless handset of an extension phone, a Personal Digital Assistant (PDT, 
PDA), etc. Furthermore, it does not pass over the drive wave shown in drawing 5 and drawing 6 to 
instantiation, but it is usable in the wave-like driving signal of other arbitration. 
[0041] 

[Effect of the Invention] Without complicating the structure of a liquid crystal display component 
according to the terminal which has the liquid crystal display of this invention, as explained above, a 
liquid crystal display is driven by the different drive approach according to a mode of operation, and 
power consumption can be reduced. 

. . . • . \ 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view showing the configuration of the cellular phone which used the liquid 
crystal display concerning the gestalt of 1 implementation of this invention. 

[Drawing 2] It is the block diagram showing the circuitry of the cellular phone shown in drawing 1 . 
[Drawing 3] It is drawing showing the example of a display of a display shown in drawing 1 , and the 
outline structure of an electrode. 

[Drawing 4] It is drawing showing the configuration of the liquid crystal display which constitutes the 
display shown in drawing 3 . 

[Drawing 5] It is a timing chart for explaining the actuation at the time of operation of the liquid crystal 
display shown in drawing 4 . 

[Drawing 6] It is a timing chart for explaining the actuation at the time of standby of the liquid crystal 
display shown in drawing 4 . 
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[Description of Notations] 

11 ... a cellular phone and 12 ... a display and 12A ... a PICT display and 12B ... a figure and the character 
representation section (dot-matrix display), and 13 ... a dial carbon button group and 14 ... a feature 
button group and 15 ... a microphone and 16 ... a loudspeaker and 17 ... an electric power switch and 18 - 
- ... — an antenna and 21 — ... — the communications department and 22 — ... — the speech 
processing section and 23 — ... — the input section and 24 — ... — MMI (man machine interface 
section) and 25 — ... — a control section and 26 — ... a cell and 121 — ... a liquid crystal display 
component and 122 — ... a liquid crystal driver 



[Translation done.] 
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